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Following this pioneering result on *b*-metric, a number of authors have reported several interesting results in this direction (see, e.g., \[[@CR1], [@CR2], [@CR4]--[@CR12], [@CR14], [@CR16], [@CR18]\] and the related references therein).

Definition 1.1 {#FPar1}
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(Czerwik \[[@CR11]\])
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The immediate example of *b*-metric is the following.

Example 1.1 {#FPar2}
-----------
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Remark 1.1 {#FPar3}
----------
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Recently, Kamran \[[@CR13]\] introduced a new type of generalized metric space and they proved some fixed point theorems on this space.
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Some fundamental concepts, like convergence, Cauchy sequence, and completeness in a extended-*b*MS, are defined as follows \[[@CR13]\].
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For our purposes, we need to recall the following definition which is proposed by Popescu \[[@CR17]\].
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(S,T) orbital cyclic {#Sec2}
====================

Definition 2.1 {#FPar13}
--------------
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We start with the following lemma which is essential in our main results.

Lemma 2.1 {#FPar14}
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-----
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                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$n\rightarrow\infty$\end{document}$ in the inequality above, we derive that $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document} $$\begin{aligned} d_{\theta}(u,Su)&=\lim_{n\rightarrow\infty}d_{\theta}(x_{2n+1}, Su)\leq k\lim {n\rightarrow\infty} \bigl[d_{\theta}(x_{2n},Tx_{2n})+d_{\theta}(u,Su) \bigr] \\ &=kd_{\theta}(u,Su)< d_{\theta}(u,Su). \end{aligned}$$ \end{document}$$ Hence, we find that $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$Su=u$\end{document}$. Accordingly, we conclude that *T* and *S* have a common fixed point *u*. □

Example 2.1 {#FPar18}
-----------

Let $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$X=[0,1]$\end{document}$ and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$d_{\theta}:X\times X\rightarrow [0,\infty )$\end{document}$ defined by $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document} $$\begin{aligned} &d_{\theta}(x, y)=\frac{1}{xy} \quad\text{for }x,y\in(0,1], x\neq y, \\ &d_{\theta}(x,y)=0 \quad\text{for }x,y\in[0,1], x=y, \\ &d_{\theta}(x,0)=d_{\theta}(0,x)=\frac{1}{x} \quad\text{for }x \in(0,1] \end{aligned}$$ \end{document}$$ when $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$ \theta(x,y)= \textstyle\begin{cases} \frac{1+x+y}{x+y} & \text{if }x \in (0,1 ],\\ 1 & \text{if }x=y=0. \end{cases} $$\end{document}$$

Then $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$(X, d_{\theta})$\end{document}$ is an extended-*b*MS (see Example [1.2](#FPar6){ref-type="sec"}).

Let $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$T:X\rightarrow X$\end{document}$, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$S:X\rightarrow X$\end{document}$, defined as $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$T(x)= \textstyle\begin{cases} 1 & \text{if }x=\frac{1}{2},\\ \frac{1}{2} & \text{if }x=\frac{1}{4},\\ \frac{x+1}{2} & \text{otherwise}, \end{cases} $$\end{document}$$ respectively $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$S(x)=\textstyle\begin{cases} 1 & \text{if }x\in \{\frac{1}{2}, \frac{1}{4} \},\\ x & \text{otherwise}, \end{cases} $$\end{document}$$ and two functions $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\alpha, \beta:X\times X\rightarrow [0,\infty )$\end{document}$ defined by $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\alpha(x,y)=\textstyle\begin{cases} 1 & \text{if } (x,y)\in \{ (1,1 ), (\frac {1}{2},1 ), (\frac{1}{4}, \frac{1}{2} ) \},\\ 0 & \text{otherwise}, \end{cases} $$\end{document}$$ and $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\beta(x,y)=\textstyle\begin{cases} 1 & \text{if } (x,y)\in \{ (1,1 ), (\frac {1}{2},1 ), (\frac{1}{4}, 1 ) \},\\ 0 & \text{otherwise}. \end{cases} $$\end{document}$$

We show that the pair $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$T,S$\end{document}$ forms an $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$(\alpha,\beta)$\end{document}$-orbital-cyclic admissible pair. Indeed, for $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$x=1$\end{document}$, $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\alpha(1, T1)=\alpha(1,1)\geq1 \quad\Rightarrow\quad \beta(T1, ST1)=\beta(1,1)\geq1 $$\end{document}$$ and $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\beta(1, S1)=\beta(1,1)\geq1 \quad\Rightarrow\quad\alpha(S1, TS1)=\alpha(1,1)\geq1. $$\end{document}$$

For $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$x=\frac{1}{2}$\end{document}$: $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\alpha \biggl(\frac{1}{2}, T\frac{1}{2} \biggr)=\alpha \biggl( \frac {1}{2},1 \biggr)\geq1 \quad\Rightarrow\quad\beta \biggl(T\frac{1}{2}, ST \frac {1}{2} \biggr)=\beta (1,1 )\geq1 $$\end{document}$$ and $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\beta \biggl(\frac{1}{2}, S\frac{1}{2} \biggr)=\beta \biggl( \frac {1}{2},1 \biggr)\geq1 \quad\Rightarrow\quad\alpha \biggl(S\frac{1}{2}, TS \frac {1}{2} \biggr)=\alpha (1,1 )\geq1. $$\end{document}$$

For $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$x=\frac{1}{4}$\end{document}$: $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\alpha \biggl(\frac{1}{4}, T\frac{1}{4} \biggr)=\alpha \biggl( \frac {1}{4},\frac{1}{2} \biggr)\geq1 \quad\Rightarrow\quad\beta \biggl(T \frac{1}{4}, ST\frac{1}{4} \biggr)=\beta \biggl(\frac{1}{2},1 \biggr)\geq1 $$\end{document}$$ and $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\beta \biggl(\frac{1}{4}, S\frac{1}{4} \biggr)=\beta \biggl( \frac {1}{4},1 \biggr)\geq1 \quad\Rightarrow\quad\alpha \biggl(S\frac{1}{4}, TS \frac {1}{4} \biggr)=\alpha (1,1 )\geq1. $$\end{document}$$

We have thus proved that *T* is *α* orbital admissible, and sure, because $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\alpha(\frac{1}{4},T\frac{1}{4})\geq1$\end{document}$, assumption (ii) is satisfied.

If $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$x_{0}\in \{\frac{1}{4}, \frac{1}{2}, 1 \}$\end{document}$, then $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$x_{n}=T^{n}x_{0}=1$\end{document}$, so $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\lim_{n,m\rightarrow\infty}\theta(x_{n}, x_{m})= \frac{3}{2}< 3=\frac{1-k}{k}, $$\end{document}$$ where we choose $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$k=\frac{1}{4}<\frac{1}{2}$\end{document}$. Otherwise, for each $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$x_{0}\in X - \{\frac{1}{4}, \frac{1}{2}, 1 \}$\end{document}$, we have $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$x_{2n-1}=\sum_{k=1}^{n} (\frac{1}{2} )^{n}+\frac{x_{0}}{2^{n}}$\end{document}$, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$x_{2n}=x_{2n-1}$\end{document}$ and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\lim_{n\rightarrow\infty}x_{n}=1$\end{document}$. So, $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\lim_{n,m\rightarrow\infty}\theta (x_{n}, x_{m} )= \frac {3}{2}< 3=\frac{1-k}{k}. $$\end{document}$$ Hence, (i) is also verified.

We have $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document} $$\begin{aligned} &d_{\theta}(1,T1)=0,\qquad d_{\theta}\biggl(\frac{1}{2}, T \frac{1}{2}\biggr)=2,\qquad d_{\theta}\biggl(\frac {1}{4}, T \frac{1}{4}\biggr)=8, \\ &d_{\theta}(1, S1)=0, \qquad d_{\theta}\biggl(\frac{1}{2}, S \frac{1}{2}\biggr)=2,\qquad d_{\theta}\biggl(\frac {1}{4}, S \frac{1}{4}\biggr)=4 \end{aligned}$$ \end{document}$$ and $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document} $$\begin{aligned} &d_{\theta}(T1,S1)=0,\qquad d_{\theta}\biggl(T1,S\frac{1}{2} \biggr)=0, \qquad d_{\theta}\biggl(T1,S\frac{1}{4}\biggr)=0, \\ &d_{\theta}\biggl(T\frac{1}{2},S1\biggr)=0,\qquad d_{\theta}\biggl(T \frac{1}{2},S\frac{1}{2}\biggr)=0,\qquad d_{\theta}\biggl(T \frac{1}{2},S\frac{1}{4}\biggr)=0, \\ &d_{\theta}\biggl(T\frac{1}{4},S1\biggr)=2,\qquad d_{\theta}\biggl(T \frac{1}{4},S\frac{1}{2}\biggr)=2,\qquad d_{\theta}\biggl(T \frac{1}{4},S\frac{1}{4}\biggr)=2. \end{aligned}$$ \end{document}$$

Because in the other cases $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\alpha(x,y)=0$\end{document}$ and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\beta(x,y)=0$\end{document}$, it is enough to investigate the following situations:

Case (a): For $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$x\in \{1,\frac{1}{2} \}$\end{document}$ and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$y\in \{1, \frac{1}{2}, \frac{1}{4} \}$\end{document}$, $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$ d_{\theta}(Tx,Sy)=0 $$\end{document}$$ so inequality ([9](#Equ9){ref-type=""}) is satisfied.

Case (b): Let $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$x=\frac{1}{4}, y=1$\end{document}$. Then $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document} $$\begin{aligned} 2&=d_{\theta}\biggl(T\frac{1}{4},S1\biggr)= \alpha\biggl( \frac{1}{4}, \frac{1}{2}\biggr)\beta (1,1)d_{\theta}\biggl(T \frac{1}{4},S1\biggr)\\ & \leq\frac{1}{4} \biggl[d_{\theta}\biggl( \frac {1}{4}, T\frac{1}{4}\biggr)+d_{\theta}(1, S1) \biggr]= \frac{1}{4} [8+0 ]=\frac{8}{4}. \end{aligned}$$ \end{document}$$

Case (c): Let $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$x=\frac{1}{4}, y=\frac{1}{2}$\end{document}$. Then $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document} $$\begin{aligned} 2&=d_{\theta}\biggl(T\frac{1}{4},S\frac{1}{2}\biggr)=\alpha \biggl(\frac{1}{4}, T\frac {1}{4}\biggr)\beta\biggl( \frac{1}{2},S\frac{1}{2}\biggr)d_{\theta}\biggl(T \frac{1}{4},S\frac {1}{2}\biggr)\\ & \leq\frac{1}{4} \biggl[d_{\theta}\biggl(\frac{1}{4}, T\frac {1}{4} \biggr)+d_{\theta}\biggl(\frac{1}{2}, S\frac{1}{2}\biggr) \biggr]=\frac{1}{4} [8+2 ]=\frac{10}{4}. \end{aligned}$$ \end{document}$$

Case (d): Let $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$x=\frac{1}{4}, y=\frac{1}{4}$\end{document}$. Then $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document} $$\begin{aligned} 2&= \alpha\biggl(\frac{1}{4}, T\frac{1}{4}\biggr)\beta\biggl( \frac{1}{4},S\frac {1}{4}\biggr)d_{\theta}\biggl(T \frac{1}{4},S\frac{1}{4}\biggr)\\ & \leq\frac{1}{4} \biggl[d_{\theta}\biggl(\frac{1}{4}, T\frac{1}{4} \biggr)+d_{\theta}(\frac{1}{4}, S\frac {1}{4} \biggr]= \frac{1}{4} [8+4 ]=\frac{12}{4}. \end{aligned}$$ \end{document}$$

Therefore, all the conditions of Theorem [2.2](#FPar26){ref-type="sec"} are satisfied and *T* has a unique fixed point, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$x=1$\end{document}$.

$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$(\alpha,\beta)$\end{document}$-orbital-cyclic {#Sec3}
------------------------------------------------------------------------------

### Definition 2.2 {#FPar19}

Let *X* be a nonempty set, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$T:X\rightarrow X$\end{document}$, and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\alpha,\beta :X\times X\rightarrow [0,\infty )$\end{document}$. We say that *T* is an $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$(\alpha,\beta)$\end{document}$-orbital-cyclic admissible mapping if $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$ \begin{aligned}&\alpha(x,Tx) \geq1 \quad\text{implies } \beta\bigl(Tx, T^{2}x \bigr)\geq1 \quad\text{and}\\ & \beta(x,Tx) \geq1 \quad\text{implies } \alpha\bigl(Tx, T^{2}x\bigr)\geq1 \end{aligned}$$\end{document}$$

for all $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$x\in X$\end{document}$.

### Corollary 2.1 {#FPar20}

*Let* *T* *be a self*-*mapping on a complete extended*-*bMS* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$(X,d_{\theta})$\end{document}$ *such that the mapping* *T* *forms an* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$(\alpha,\beta)$\end{document}$-*orbital*-*cyclic admissible mapping*. *Suppose that* (i)*for each* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$x_{0}\in X$\end{document}$, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\lim_{n,m\rightarrow\infty}\theta (x_{n},x_{m})<\frac{1-k}{k}$\end{document}$, *where* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$x_{n}=T^{n}x_{0}$\end{document}$, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$n=1,2,\ldots $\end{document}$ ;(ii)*there exists* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$x_{0}\in X$\end{document}$ *such that* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\alpha (x_{0},Tx_{0})\geq1$\end{document}$ *and* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
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### Example 2.2 {#FPar22}
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### Corollary 2.2 {#FPar23}
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### Proof {#FPar24}
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### Example 2.3 {#FPar25}
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Define also $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\alpha:X\times X\rightarrow (0,\infty )$\end{document}$ as $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\alpha(x,y)=\textstyle\begin{cases} 1 & \text{if }(x,y) \in \{ [0,\frac{1}{2} ]\times [0,\frac{1}{2} ] \}\cup \{ [\frac{1}{2},1 ]\times [\frac{1}{2},1 ] \},\\ 0 & \text{otherwise}. \end{cases} $$\end{document}$$ We prove that Corollary [2.2](#FPar23){ref-type="sec"} can be applied to *T* for $\documentclass[12pt]{minimal}
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Uniqueness {#Sec4}
----------

Notice that in this section we investigate the existence of (common) fixed points of certain operators. For the uniqueness of a fixed point of the observed results, we will consider the following hypothesis. (H)For all $\documentclass[12pt]{minimal}
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### Theorem 2.2 {#FPar26}

*Adding condition* (H) *to the hypotheses of Theorem *[2.1](#FPar16){ref-type="sec"}, *we obtain that* *u* *is the unique fixed point of* *T*.

### Proof {#FPar27}

Suppose, on the contrary, that *v* is another fixed point of *T*. From (H), there exists $\documentclass[12pt]{minimal}
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                \begin{document}$u=v$\end{document}$. This is a contradiction. Thus we proved that *u* is the unique fixed point of *T*. □

Notice also that instead of hypothesis (H), one can suggest different conditions, see, e.g., \[[@CR15]\].

Conclusions {#Sec5}
===========

It is clear that one can list several consequences from our results. By letting $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\theta(x,y)=s$\end{document}$, constant, with $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$1\leq s <\frac{k-1}{k}$\end{document}$ in Theorem [2.1](#FPar16){ref-type="sec"} (analogously, in Corollary [2.1](#FPar20){ref-type="sec"} and Corollary [2.2](#FPar23){ref-type="sec"}), we get corresponding fixed point results in the setting of standard *b*-metric space.

On the other hand, regarding the techniques used in \[[@CR15]\], one can derive another set of corollaries, by choosing the admissible mapping in a proper way. In this way, for example, several existing fixed point results in the literature in the setting of partially ordered metric spaces can be derived. Furthermore, the analogs of fixed point results for cyclic contractions can be found.
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